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We have observed hadronic final states produced in the decays of 2 bosons. In order to study the parton structure of these events, we compare the distributions in sphericity, thrust, aplanarity and number of jets to the predictions of several &CD-based models and to data from lower energies. The data and models agree within the present statistical precision. Events are selected by requiring at least 7 well-reconstructed charged tracks
and that the sum of charged particle energies and shower energies (E,;,) be greater than 0.5 Ecm. This selection ensures that the events are well contained within the sensitive regions of the detector and eliminates lepton pairs from the data sample.
Charged tracks must originate from the region of the e+e-collision point defined by a cylinder around the nominal collision point of radius 1 cm and halflength 3 cm along the beam direction. This requirement reduces the number of Carlo models demonstrate their removal does not bias the 2 decay characteristics presented in this paper.
-' .-Event backgrounds resulting from beam-gas scattering, lepton pairs, and twophoton production are small. The number of beam-gas events has been estimated to be less than 0.4 by searching for events with vertices outside the required region. The numbers of background events from lepton pairs and from two photon production have been estimated from Monte Carlo simulations to be less than 0.05 events and 0.01 events, respectively.
The characteristics of the selected events are described in terms of the event shape parameters sphericity (S), aplanarity (A) and thrust (T), and these quantities are compared to the expectations of QCD models. These shape parameters Statistical errors are the dominant uncertainties in these studies. One source of systematic error is the correction for machine-related backgrounds determined using the mixing technique described above. The effects of these backgrounds are 6 increases in mean sphericity of 7% and mean aplanarity of 12% and a decrease in t .-mean thrust of 0.6%. The fraction of three jet events is increased by less than 4%
for the range of yCZLt values used. The uncertainties in these corrections are small . . compared to the statistical errors.
The mean values of the corrected quantities are compared in Fig. 5 to mean values from other experiments9 at different center-of-mass energies and to the values from this experiment at 29 GeV 6,8 . As the energy increases, the mean values of sphericity and aplanarity decrease and the mean value of thrust increases. These trends can be interpreted as evidence that the underlying parton kinematics are more distinct at higher center-of-mass energies due to the lessened importance of soft fragmentation effects. For comparison, the solid curves show the expectations from the Lund parton shower model which follows the data over a wide range of .
energies.
With the current statistical precision, all four QCD-based models account well for-the data. No significant anomalies are seen and the global properties of the Z hadronic decays appear to be correctly predicted by &CD-based fragmentation models. Until higher statistics tests are available at these energies, it is reasonable to use the standard Monte Carlo models as a guide to the partonic properties of 2 decays.
f .-
In conclusion, we have presented the first study of the global properties of the decays of 2 bosons to hadrons. The data are in agreement with the predictions of the QCD-based fragmentation models optimized at lower energies at PEP using the same detector.
We are indebted to the SLAC staff and to the contributing universities whose monumental efforts culminated in the successful operation of the SLC which produced the events for this publication. 2) Event aplanarity, for data (circles, with statistical errors) and four QCD Monte Carlo models (curves).
3) Event thrust, for data (circles, with statistical errors) and four QCD Monte Carlo models (curves). 
